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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an organic 
elecroluminescence element capable of using an 
inexpensive, stable metal usually used as a circuit 
forming material as a cathode material, with a low 
energy barrier in electron injection into an organic layer, 
low driving voltage, high efficiency, and high brightness. 
SOLUTION: An organic layer coming in contact with a 
cathode 6 is formed with a mixture layer 5 comprising an 
organic metal complex compound containing at least one t 
of an alkali metal ion, an alkali earth metal ion, and a 
rare earth metal ion, and an electron transport organic 
material, and metal capable of reducing the metal ion 
contained in the organic metal complex compound which 
is the constituting material of the mixture layer 5 into a 
metal in vacuum is used as a cathode material. 
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itm^ >J ^ -5 A JI^: K f > 1/ , |ES?)^E*f£Tr 6 
^iC^}l,X^^^ (Science, 269, 1086 (1995) ) o C 

in situ r'K-t'>i^'r^fe<^f'*>^. C<D*iS. Ri'lB 

^Li^c J: 7 rii7C$ n/iiT r.^:^ jL. r ^ :r ^l^^^CIISf 
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i^^^:Ofti«>rf£< (Science, 259, 1086 (1S95) 

tCfi£j5)l/fe {SI097DICE5T-P775> o C tl{i^S<Cgf ^> 
30 [ 0 0 0 5 1 l^-^i-Ufif^h . Mqt>LiC!:'^^ft<^:M*r 

C*^^ (IEEE Trans, Electron Devices., 40, 1342(19 

93)> , s«!)ri5^^ioAgft(OLi<!C'^si*B)fWeitt« 

a>^7tS*tcS=S:?4^ttjl/'C«^tCX'll¥lS$1i^in situ 

^D^hho w«S*^® K - fc^ > i/thnmc ^ r 

[0 00 6] 

Wftit^S^ia'soC'^^a A<c fe W r?, 
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50 Aicc:'*ivS£3S^«^: oa£.fat^i bx-^icm^'hnx^tc^ 



htto://ww4.io(il.ncim.go.jp/ticontenttmsjpdl?N0000=21&N0 1/27/2006 



Page 1 of 1 



C3) 



3 



[0007] 

^^muxi^^^o 

1 0 0 0 8 ] m^^^^cm^'i>±mt Ltrii. r^saitc:^ 
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mcidi'X. &m°^^mx'^i>^^. s^ zr^r-^ocft^ 

^^^7tX(^^Cti>^1i^htiXi*-^. tct^l^. mitij 
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is<^iig^$n^-i^a^pen*(b^'S9<!:0'CJi, ^R^^f- 

i^7v^-,'U. t Ka^v:.^7*J-Ju^7^:>ry->K t 
Fn * x^Pb* »j . b K D t S'':^ * ::.>l^> 
^ * 3srv*-Jl/. b KD+t.''^>V MJ7V-.'U. b KD 
JL'i<^>. b'b'U^^^l', 7*•^-l-^D>J>. 7^ 
DV7::^>» 3l<Jl'7^»J>. *^i7D^>^?t>x>. (8- 

ifi^^ifi. cnhi'Cm'^^tli>h<DXUrj:i,\ 
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[ 0 0 18] ^tc. «5fc1BS63-295695 ^'2r«, ^m^^ 
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Xie^^i>(Difimfhin^. ^0>i%^tOX\t, 2,5-fc' 
;^ (5^7_s:;_t- ^>*jU-2-^:^V:t+1^V''J.'l') -1,3, 
4- *rS''7V'-.'U. 4,4*- t':^ (5,7-t-^>^.'l'-2- 

- (2->'^^JU-2- T'^.'U) -2- ^>V*t^l7-V' 'J;H X 

f>P^>, 2,5-trA (5,7.:,^-t- '^>^.'U-2-^>y3h 
30 +1fVy,'U) f 3|-7*>. 2,5-t'X [5- (or, a- 
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2,5-br;s [5,7-t'- (2->^.'U-2- :ffi\^) -2- ^>y 
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- k^;^ (2-^>V':|-+'t^V'l».'U) t'7*:iJU, 5->^Jl' 
-2- {2- 1 4- ( 5->' ^ .'U-2- ^ > /3|-4^1?'!/ y il^ ) 7 * 

^>y rttlf V'-.'L'- 2- [2-<4-i^aP 

-^VV^^+IJ^V 2 ,2 * >*>t' U 

2. {2- [4- (2--<>y'YS 5ry y 7:i;:^JU) t^:^ 
•U) '^^y 5 3^'/-JU. 2- [2- <4-*.'U4<+V7 3;2i 

[0 02 1 ] :-':3^*y.'U'^>Hr>5fefk&®J<tUCk*. 
;li^K*H1$S^^03735»2 #?^3iffl§tC^^T^$nrv*'5 

{2->?-.'UX^llJl/) '<>'te'>, 1,4-t^;^ {3->^;UX 

i,4-tr:5^ <4-y^-^PA=f-y^i') 
50 -fe'^. i-^A^'jjU-^v-b^. 1,4-t'::^ (2-i^>^:J^^y 
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X (4->*^-'l':^f O^'l') t'^*>>, <4-X^»l/ 
A^'J.'U) f7:.^>> 2,5-trx [?- 7*^1-) t'::: 
/U] tr7S». 2,5-fc'A (4->* K+t'^^^'O^'U) 
>. 2,5-fc';N [2- {4-b':7 fci'^JU] 
2,5-trA [2- <l-eu:^^U) b'::i«U] b ^ i'?!)^^ 

1 0 0 2 3] ^cc'fe, mmn^^^75^mm^^^m 

i'^>^»Jr-/>. 2,6-:^:?f u^t-^^^Ur^v. 1,4- 
b'7 *::.U>t.i>*iJr < >, i,4-p-^U7 3;^L/>*> 
^ 'J r ^ >. 9,10-7 > ^ >t>'i * U r i 

4.4'- (2,2- *>-t- I^'^JU^ x^>l/b'::-,'U) ^-7^1 
4,4'-(2,2-S>7*::.>^b':::.,'U) b7j;::.>U. U 

^3¥5-29 3778^ i^|RtCl^3^ 5 ntt ^ 5^ :^ ^ 

(*. 1*fe13L6^275322^/v*g i|$^33iL5.279323^2r$BtC^ 

r V - -ns^ft. «jii^3¥6-2C6865^2:^$Btc:^^5 tir 

«>7>h5r-b>fb^. 1$K¥6-145146^'i>«^«:|B*3 
n'CC*^>^ + ^^;?^^ hgS^f*, 1$^3¥4-95990 ^ii^tC 

4$r?B¥2-i9i694^'2riatci8n^$nt:o'S 

»j:x^aS<*, <ftrfS¥2-195585^t'i:tlR^Cpg^T^$n^Cf,i^-« 
yu>fi»»(t:. 4*ll¥2-255789^tCgi5i^$ni:t*^:^7 
^Ul/gSaSi*. 1*^¥2-289675^SC5^^3^2~a8589 ^ 

25029?#^i!r«<C|S?F$nTV»^^ ^ 'J ^I'T ^ 

[0 02 4] EtL?£;^. I?Uaa2tli. iE?U»^S14|fejfe 

4$e<:|^SliV<.^;0\ 1S0a¥6-25659 ^i>¥fil, 4^a¥6^20 
3953#'J^9R, 4*r#F«l58?4^'i:^. «ra¥7-145U5^ 
'JJIE. ^^0a^7-224O12^i^lE, 1|^3¥7-157473^i^lR, 
15H¥8^45656 ^'i::5R, ^^fj^^ 7-12522 
7-188130^^'2t$B. 4^^^8-40995 

6 4?rf§¥8-40997 ^'j>lti, 1$rTS¥7-125225^'J> 

^. m3¥7-ioi9ii^'i::IE. 1^l^3¥?-97355 ^i^lEtc^ 



(5) 1*ia200 0- 182 774 

If. N,N,NSN'-^h ^7*^,'U-4,4'-i.Jr aX:? 

il. N,N'- S>7 iJ^-Jl^-N.N'-t-^ (3->^*'l'"7x::-;l') - 

4,4*-S^7$>b'7x::iJl, 2,2-fcrX {^-t'-p- h 'Jil^ 

ii,_j,j»_*>r s yb'V3;x>K b'-A (4-t>-p- hiMr 

5 j;:::jl.> n,n*- 1>7 Jt^^^/I^-H, 

N,N,N',N'-^h 77* j:-.'U-4,4'-r.'r ^ /t-'^:?*- 
10 f.'l', 4,4*- b'X (:.'7:<i:=^-^U7^ 5^:^-^' 

b':::j^> ^V-fe'V, 3->* h =*^S^-4'-N,N-^>7 *^>^r ^ 

1,1-fcr;^ {4-t>-i>h 'Jr ^ ^^r^x^i.'U) -4- 7*:^;!/ 
*^i?D^ b';^ {4-S'>**jU7 S ^-2- ^^JL'^ 

5> 4-{*>-p^ h UJl.7 5/> -4'- [4 (S^-p- 
)ir^y) -AfiJ'l/] ^f;l'^>, KI,N,N\N*-^ 
20 *:i>^-4,4*-i'^7 4 ^- b' 'UN- T^ji^Jl/ 

^H^. tr:;^ [h- <l--^7*,'^) -w- 7 7 

^ / ] b'7:»;:^^l/. 4,4* '-bX [M- (1-^:7*^1) -M- 

72 p-^-:?*-*'!'. 4,4'- b';:^ [m- 
(2-'*-7*'U) -I*- 75 b'7 3i:j:>K 4, 
4»- bA [I*- -W- '7:ft::^>^- 7 5 

b^*::^^!^. 1,5-b';^ [M- (l-t:7*.'U) 
::^>l/-75^] 'f^^l^L'. 4,4'- [N-<9-7>h 
"Jjl-) -N- 7S /] b"7i^JU, 4,4*'-b'A 

[n- (i-7>h 'JJb) -M- 75/] p-^?-7 

30 4,4*. bA [M- (2-7*:^> h "j;U> -r*- 7* 

r^y] bv*::^;!/. 4,4'- b;^ [w- {8-:?.'U5r 
5'>^-.'L') -I*- 7 5 X') b:7*:i:;U. 4,4' 

- b;^ [W- (2-b ^-=-.'U) 7*^;^- 75 /) b'7 

4,4»- bX [li- (2-^>J U-^l') 

- 72 / ] b':7*J:^>l/, 4,4*-b;^ [m- (i-pp^^j: 
•I/) -N- 75/] b':7x::-ik 2,6-b^ (*> 

yfM) 75/) 2,6-b::^ [w- (i--^^* 

{2-t:;*JU> 7 5/] t:?5fl^>, 4.4**-b' 
40 A (N,l*-i> (2-'f'7*.'U) 75/] ^-^ia::!)!^. 4,4' 

- b:;^ {M-7i;^JU-N- [4- (l-:;^:?^.'l') 7 3;:^.'U] 
75/) b'7*j:,'b, 4,4'- b'A [N-7*:^.'l'-M- (2- 
ei/^,'U) - 75/] b'7j;:t«l/, 2,6-b';\ [N,N-S> 

{2-'^'7*;^) 75/] 7^l.:|-l-'>. 4,4'»- b::^ (N, 
l*-t>-p- hyil'75/) ^r-^:^::^^!/. b';^. {N-l-t7 
*;l'> (i*-2-'t:7?^,'l.) 7 5>V<i;iO-^^^o ^6^^, fit 

[ 0 0 2 5 ] 5 lEtLj^A^, E?Lte^S. iEim 
50 il^tt^^feJaiU^c, ±il!cr:'^«(b'&*3«:i<y-^-*tc» 



http://ww4jpdl.ncipi.gojp/tjcontenttmsJpdl?N0000=21&N04^ 1/27/2006 



Page 1 of 1 



[ 0 0 2 6] ITO { ^^^-^ A- ;:^xeit1S > (F* 
[ 0 0 2 7] [m^m UTtci^tePl^^wr*^^^ 



(6) *Sllil2 0 0 0- 

10 
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40 



litZ] 
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sBS^?i ( iS^S ) 5 CC'-htC , F^g^S 6 1 0 f Al 
*i?EgjiSl0A/»r'lM0A«SL/^C. S*:SSl*i*!RaEG, 

hA^tomUL. ii?jfe^?I«:En*Dl/. ^i6S4 <Alq> 
^?sa#fc^<^>^!S:«:S'J^U:rCo l2l24>CC'a*:7P Hi 
C OC'S^COJifg- ^:?n-r ^©X', S(527, 500cd 

©isiift^iiv tdfeir^'C^i/fc. Sfel.Qoocd^^'<^> 

1 0 0 2 9] tbl5rt 1 

^fePil i lil 0 < , no tic 3t r jEtL»32IJi tUZaHF 
q «:E?USr32IS<LII]l'/^f+'C700 AO^^tdtt^aiSl/ 
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cd/nf 0S|g^^^cr:'^<: 9 . 5 v EpiJOf -? 
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rroitc, iEE»33IS3<J;Ut:<»rf=l> «:500 A. 
4a;U-CAiq ^ 4coA«:'*i$ccS^^.St'"dlt, Stepi) 

3G0A<^)©5tc:.'aai'3rco -t-Oii^^^, lltft^SetL 
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lil4V 'C6S^ifi[19,C00cdw^#^]^Co ^Aci, GW?cd 

[0032] tb*S«2 

^tJiP12dim;<, no i:{<:l(riE?Lffi35tJg<i;l.T<yNP 
D =&5G0 A(^»i5tC.^lil/. <:0>±(C. ^;3fcS<L UfAl 
q ?:400A©)f $tcS[^SOyc». ^afb^f'A^^L 
iF<!:Alq?:17'torr<C'ScSTr'. t^'tt-^ LiF : Alq= 
1 : IvmMb. 30 0A<D)¥$e<:eMSl/A:. «<0± 
I^S^ffi6tC/rAl«:i000AlSl/3t-?-«:faS(./ 

fCo t fcl , Q00cd..'W <omfSLt:t^i>0>iC 15 . 5V epffl 
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